Cholinergic input to the neocortex, dorsal hippocampus (dHipp), and basolateral amygdala (BLA) is critical for neural function and synaptic plasticity in these brain regions. Synaptic plasticity in the neocortex, dHipp, ventral Hipp (vHipp), and BLA has also been implicated in fear and extinction memory. This finding raises the possibility that basal forebrain (BF) cholinergic neurons, the predominant source of acetylcholine in these brain regions, have an important role in mediating fear and extinction memory. While empirical studies support this hypothesis, there are interesting inconsistencies among these studies that raise questions about how best to define the role of BF cholinergic neurons in fear and extinction memory. Nucleus basalis magnocellularis (NBM) cholinergic neurons that project to the BLA are critical for fear memory and contextual fear extinction memory. NBM cholinergic neurons that project to the neocortex are critical for cued and contextual fear conditioned suppression, but are not critical for fear memory in other behavioral paradigms and in the inhibitory avoidance paradigm may even inhibit contextual fear memory formation. Medial septum and diagonal band of Broca cholinergic neurons are critical for contextual fear memory and acquisition of cued fear extinction. Thus, even though the results of previous studies suggest BF cholinergic neurons modulate fear and extinction memory, inconsistent findings among these studies necessitates more research to better define the neural circuits and molecular processes through which BF cholinergic neurons modulate fear and extinction memory. Furthermore, studies determining if BF cholinergic neurons can be manipulated in such a manner so as to treat excessive fear in anxiety disorders are needed.
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Introduction
Decades of research have demonstrated that cholinergic neurons in the basal forebrain (BF) serve as an extra-thalamic relay of sensory information (Jones, 2003) , contribute to arousal (Fournier, Materi, Semba, & Rasmusson, 2004; Jones, 2003; Manns, Alonso, & Jones, 2000a , 2000b , 2003 , attentional processing (Baxter & Chiba, 1999; Chiba, Bucci, Holland, & Gallagher, 1995; Kozak, Bruno, & Sarter, 2006; McGaughy, Kaiser, & Sarter, 1996; St Peters, Demeter, Lustig, Bruno, & Sarter, 2011) , cortical sensory plasticity (Ashe, McKenna, & Weinberger, 1989; Conner, Culberson, Packowski, Chiba, & Tuszynski, 2003; Ramanathan, Tuszynski, & Conner, 2009 ), place field re-mapping in the dorsal hippocampus (dHipp) (Ikonen, McMahan, Gallagher, Eichenbaum, & Tanila, 2002) , and spatial learning and memory (McGaughy, Koene, Eichenbaum, & Hasselmo, 2005; Winters & Bussey, 2005 ).
These findings demonstrate that BF cholinergic input to the neocortex and dHipp modulate neural plasticity in these brain regions and are critical for mediating psychological function that are dependent on these brain regions.
The medial prefrontal cortex (mPFC), dHipp, ventral Hipp (vHipp) and basolateral complex of the amygdala (BLA) are critical for fear and extinction memory (see below). Given that BF cholinergic neurons project to these brain regions (Mesulam, Mufson, Levey, & Wainer, 1983; Mesulam, Mufson, Wainer, & Levey, 1983; Woolf & Butcher, 1982; Woolf, Eckenstein, & Butcher, 1983 , 1984 Zaborszky, Pang, Somogyi, Nadasdy, & Kallo, 1999) , one would expect BF cholinergic neurons to have an important role in modulating fear and extinction memory. Indeed, BF cholinergic neurons were included in early neural circuits believed to be critical for fear memory (LeDoux, 1992; Weinberger, 1998; Weinberger & Bakin, 1998) . While studies have revealed a role for BF cholinergic neurons in fear and extinction memory, a number of other studies have reported that manipulation of cholinergic input to the neocortex, Hipp, and the BLA have no effect on fear memory. Possibly, these inconsistent findings have dampened
